The surface pore morphology of two brands of membrane filters was studied by using scanning electron microscopy. The differences observed are presented as a possible explanation for reported discrepancies in coliform recovery from water.
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Over the last several years, the membrane filter (MF) technique for enumeration of coliforms in water has been adopted by most Presswood and Brown (4) and reported that Gelman filters recovered more total coliforms than did Millipore filters but the same number of fecal coliforms. Hufman (3) determined that the MF fecal coliform test was dependent on the brand of filter employed and concluded that the test cannot be recommended as a laboratory tool for Escherichia coli enumeration. These authors presented possible explanations of discrepancies, including sterilization methods (2, 4) , pH (4) , and toxic effects. Recently Sladek et al. (6) presented a pore morphology explanation in which they concluded that the surface structure of the membrane is the primary factor in fecal coliform recovery. They also presented data suggesting that neither the method of sterilization nor the chemical composition of the filters has any significant effect on the recovery rate. The purpose of this report is to examine the pore morphology of two brands of filters by using scanning electron microscopy. coated with approximately a 20-nm layer of a 60% gold-40% palladium alloy. Care was taken not to exceed magnifications of x 5,000 because the electron beam tended to distort the filters at higher magnifications.
The pore morphology theory of Sladek et al. (6) states that fecal coliforms need to be completely immersed with nutrients for optimum recovery rates. The HA filters (Fig. 1) require the organisms to be on the surface of the filter. Because of this, portions of the bacterial cells are not covered with nutrients. The locally hypertonic areas of these incompletely covered cells result in plasmolysis. The new HC filters (Fig. 2) allow the cells to be cradled below the surface due to the surface pore structure. Smaller pore openings in the depths of the filters keep the organisms from passing through the filters. These totally immersed bacteria have a much better chance of beginning multiplication and thus forming a countable colony.
If the theory of Sladek et al. is valid, micrographs of GN-6 filters would show many large surface pore openings. The GN-6 micrograph does indeed show this (Fig. 3) ously, indicate the need for a concise quality control procedure for certifying MFs for coliform recovery. Environmental microbiologists must also address themselves to restructuring the requirements of the MF coliform recovery membrane to include surface structure detail as well as pore size of the filter.
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